INTRODUCTION
The benefits of physical activity to health Why should physical activity be assessed and prescribed Non-communicable chronic diseases (NCDs) are the leading causes of death in the world. According to a 2004 report from the World Health Organization there were 58.8 million deaths worldwide. 1 The top five risk factors and corresponding number of deaths attributed to each were: high blood pressure (7.5 million), tobacco use (5.1 million), high blood glucose (3.4 million), physical inactivity (3.2 million) and overweight and obesity (2.8 million). A recent review by Lee et al reports even higher numbers of NCDs attributable to physical inactivity. These recent calculations estimate that there are 5.3 million deaths/year due to inactivity. If the prevalence of inactivity was decreased by 25%, 1.3 million deaths/year could be prevented. 2 The estimate for physical inactivity is probably low, given that it is based primarily on studies of self-reported leisure-time physical activity (PA), which is not a very accurate measure. In the Aerobics Center Longitudinal Study, which included both self-reported activity and objectively measured cardiorespiratory fitness from a maximal exercise test on a treadmill, the risk of mortality for those meeting the current PA recommendation by self-report was 24% lower in women and 27% lower in men when compared with self-reported inactive individuals. Mortality risks in this same population for individuals who were moderately fit, as objectively measured on a treadmill test, were 44% lower in women and 45% lower in men, when compared with objectively measured unfit persons. 3 The bottom line is that physical inactivity and low cardiorespiratory fitness are major public health problems and we must increase efforts to get more people to be more active more often. 4 5 Why sports medicine physicians should lead this movement Helping patients to move safely from being sedentary to engaging in moderate levels of PA significantly reduces the risk of mortality. 6 Physicians and other healthcare providers have an ethical, and some would even say legal, 7 obligation to assess and prescribe exercise. The medical specialty closest to the intersection of PA and health are sports (and exercise) medicine physicians. They are poised to promote comprehensive lifestyle interventions to patients for the prevention and management of chronic disease given their breadth and depth of expertise in injury management and prevention, along with expertise in the evaluation and management of medical conditions affecting activity and sports. A third competency, the promotion of PA for the prevention of chronic disease, is perhaps the most important competency and clearly the domain in which the primary care sports medicine community is likely to have the greatest public health impact.
Primary care sports medicine physicians trained in the past 20 years likely spend much of their clinical practice focused on the evaluation and management of musculoskeletal disease, and the care of competitive and recreational athletes. However, sports medicine physicians, given their expertise in restoring function, along with the culture of 'team care' in sports medicine, are uniquely positioned to expand their scope of practice to serve as experts in PA promotion within their communities. Embracing George Sheehan's philosophy that, 'every patient is an athlete and every physician is a coach', is a concept that should be adopted by sports medicine physicians.
Importance of PA counselling
The evidence supporting the health benefits of PA is indisputable, and there is good evidence that physicians can influence patients to significantly improve their health through proactive advising on the positive health impacts of PA during an office visit. In the Activity Counseling Trial, simple physician advice and written educational materials resulted in about a 1 kcal/kg/day increase in PA some 6 months later. 8 In an 80 kg man, this would translate into almost a 600 kcal/week increase in PA. When viewed in the context of the Harvard Alumni Study data, this amount of activity results in about a 25% lower mortality when compared with those doing less than 500 kcal/week of PA. 9 Every physician should be able to find the time to include a simple intervention into their practice that has been shown to lower mortality by 25%! Recent evidence affirms the positive impact of physician counselling on patient PA levels. 10 In addition, there are numerous studies to suggest something as simple as a written exercise prescription, telephone advice and support, using a pedometer, or an online programme can have a significant impact on engaging patients in being more active and staying that way. 10 It is interesting to note that while poor compliance with physician prescribed exercise is often highlighted as a reason for low PA counselling rates, poor compliance with physician prescribed medication is often ignored. This fact is seldom acknowledged as the vast majority of physicians believe that patients take the medication they prescribe. 11 Unfortunately, this is not the case, and on average 15% of patients do not pick up that first prescription, and after 6 months, only 50% of patients suffering from chronic diseases take their medications as prescribed. 12 Therefore, any programme leading to a sustained increase in a patient's level of PA for 6 months or more will surpass prescribed medication in terms of compliance.
PA counselling rates
The rates of physician advice and counselling in promoting patient PA is low, with only about one-third of patients reporting that their physician advised them to be physically active. 13 Two of the objectives for Healthy People 2020 are related to increasing the proportion of physician office visits that include counselling or education as related to the effects of PA on health. Significant opportunity exists, as patients state that their primary physician is an important source of health information, and nearly half of patients see their primary physician at least annually.
14 Sports medicine physicians can play a key role in promoting PA for health and educating and encouraging their colleagues in other specialties to assess and prescribe exercise to their patients.
Barriers to PA counselling in the USA
Barriers to PA counselling include patient, physician, practice and payer factors. 15 Barriers to counselling in clinical practice include time demands, insufficient reimbursement, lack of training and expertise in behavioural change, lack of perceived efficacy, along with limited support systems for patient education. 16 Physicians report that they lack education on the benefits of PA, knowledge on how to write an effective exercise prescription, and counselling strategies that will promote behavioural change. 17 18 Practice and system barriers include the lack of organised systems to provide counselling, including the limited use of practice staff, inadequate time to provide counselling services and patient visits that are primarily focused on acute care or problem-based care, rather than on preventive care or health promotion. 18 Payers often do not reimburse for patient education or for counselling that is provided primarily for prevention. Patient barriers also contribute to the lack of counselling efficacy aimed at increasing PA levels.
PA counselling from a public health perspective Inactivity as a public health problem
Physical inactivity is a strong determinant of chronic diseases, ranking as the fourth leading risk factor in the number of deaths worldwide. 1 In the Aerobics Center Longitudinal Study, low cardiorespiratory fitness causes more deaths than smoking, diabetes and obesity combined. 6 Over the past few decades, obesity rates have steadily increased around the world making obesity an important public health problem. Unfortunately, obesity receives far more attention than physical inactivity. As a search term, the word obesity garnered 90 million hits on Google as compared with only 3.3 million hits for physical inactivity (September 2012). Numerous studies over the past 15 or more years clearly illustrate that cardiorespiratory fitness is far more important than obesity as a cause of morbidity and mortality. 6 19-23 In fact, obese persons who are at least moderately fit, have death rates of approximately half those of people within a normal weight range who are not fit. 6 We must find a creative way to focus more attention on the importance of a fit and active lifestyle for everyone.
A CALL TO ACTION
We propose three principle actions aimed at engaging the sports and exercise medicine community in PA promotion: (1) providing physicians with the methods and support necessary to assess and prescribe exercise to their patients; (2) developing educational programmes aimed at increasing and improving the competencies sports medicine physicians have related to PA promotion and (3) encouraging medical students, residents and practising physicians to serve as physically active role models to their families, patients and communities. Physicians Action 1: give physicians the methods and support they need to counsel patients Use of a PA or exercise vital sign Vital signs have historically been utilised as key indicators of health status and include pulse, blood pressure, temperature, respiratory rate and body weight (body mass index). As the causes of illness have changed in the past century, new measures of health status have been proposed to address more contemporary causes of death and disability. In the past two decades, smoking status has been demonstrated to be an important vital sign that led to increased physician smoking cessation counselling. 24 In light of a worldwide explosion of NCDs, and dangerously low PA levels in the USA and worldwide, 2 it is clear that a practice prompt that can increase physician awareness of a patient's sedentary lifestyle or insufficient activity levels, and encourage counselling around increasing levels of PA is truly needed. A PA (or exercise) vital sign is an easy way to meet this need and is recommended as a key healthcare strategy in the US National Physical Activity Plan. 25 From a practical perspective, asking about PA is a minimal time investment with a high yield. Staff can be trained to ask and document responses to questions about patient PA. Respiratory rate, which is almost never accurate, 26 and temperature, which needs to be measured when the patient complains of infectious symptoms, are commonly measured vital signs that could easily be eliminated to provide the 30-60 s necessary to collect and record a PA vital sign that is sure to have a higher impact on patient health.
Connecting fitness industry with healthcare industry
Despite efforts within healthcare to improve PA assessment and counselling, the physical inactivity problem we are facing will not be solved entirely by healthcare providers. In fact, efforts made by healthcare systems to increase the PA habits of patients will be negligible if 'patients' are not transformed into 'participants'. Free-living participation in PA is rarely performed within the context of the healthcare setting, the exception being cardiac rehabilitation programmes and other supervised exercise programmes such as physical therapy. Sports medicine physicians should call for an increase in the use of exercise as a therapeutic modality.
The analogy between pharmaceutical prescribing and PA promotion drives home the link between health and fitness. As previously stated, compliance with medication use is surprisingly low and despite this fact the prescription of medications continues to be the major focus for physicians and other healthcare providers. On the basis of the growing evidence that increasing PA provides greater benefits to health than any single pill, physicians must begin to use an exercise prescription as a first-line therapy. In keeping with this idea, when we prescribe PA to our patients, we should provide information to them about how and where they can 'fill' the prescription, and consider referral for professional advice regarding that prescription.
The health and fitness industry in the USA is a $19.5 billion business, with over 250 000 professionals working in health clubs, community centres, gyms, etc. 27 Certification programmes through the American College of Sports Medicine (ACSM), the Exercise Is Medicine Program and the National Strength and Conditioning Association, provide health and fitness professionals with the knowledge and skill to work with patients to deliver safe and effective PA programming. Increasingly, health and fitness professionals have undergraduate and graduate degrees in health promotion and exercise science. Certification as a Health Fitness Specialist through the ACSM requires at a minimum a bachelor's degree in exercise science. 28 Future efforts should focus on effective collaboration between healthcare and health and fitness professionals to help our patients fill their exercise prescription. Sports medicine physicians, with their focus on PA, exercise and sport should take the lead in establishing and maintaining those connections for their practices and communities.
Reimbursement strategies
Lack of financial reimbursement is often cited as a reason for healthcare providers not engaging in PA promotion. In the USA, most reimbursement comes in the form of fee-for-service. In this payment model, counselling activities are significantly undervalued compared to procedures that may take half as long to perform. 29 Healthcare and payment reform efforts in the USA are a step forward in providing a financial incentive for physicians and healthcare systems to promote healthy lifestyle. In addition, encouragement for patients to engage in healthy lifestyle in the form of incentives and insurance premium reduction is also needed. Likewise, as accountable care organisations and shared accountability models for healthcare delivery expand, finances will shift from being predominantly revenue driven to predominantly cost driven. This will no doubt elevate prevention activities as a strategy to reduce the incidence of costly chronic disease. As healthcare systems shift their focus to prevention, sports medicine has an opportunity to be the go to experts at guiding patients, even populations, towards physically active lifestyles as a way to prevent and manage chronic disease, thereby lowering healthcare costs.
Action 2: develop programmes to educate physicians Medical school and residency training
Surveys indicate that physicians lack the knowledge, training and self-efficacy to confidently provide counselling for PA. In addition, surveys suggest that though physicians recognise the importance of PA to health, they do not believe that counselling will consistently result in patient behavioural change. In 2010, 10% of deans of US medical schools felt that graduates could provide an exercise prescription for their patients, yet only 6% had a core curriculum in exercise guidelines. 30 Surveys of medical schools in both the USA and the UK have found PA teaching to be 'sparse or non-existent', and recommend that urgent changes be made to the curriculum to equip physicians with the knowledge and skills necessary to effectively promote PA. 31 32 Schools that incorporate exercise into the curriculum have been successful by doing so over all 4 years of medical school, providing knowledge and skills the student can incorporate and practice throughout their career. 33 The curriculum can and should be integrated into multiple courses including physiology, musculoskeletal, cardiology, pulmonary, endocrinology, primary care, paediatrics, internal medicine and population health. Students who participate in a curriculum on PA have been shown to be more likely to exercise, have more favourable attitudes toward PA and the effects of counselling, and to have improved functional capacity. 31 Intervention studies in primary care suggest that physician training in counselling and systembased interventions can improve patient PA. 34 35 Fellowship training ▸ Exercise programmes for school-age children. ▸ The effect of disease, for example, diabetes, cardiac conditions, arthritis, on exercise and the use of exercise in the care of medical problems.
Future efforts in fellowship education should include curriculum designed to improve fellows' knowledge, attitudes and behaviours regarding PA promotion/exercise prescription in diverse populations. Such curricular changes should be accompanied by a plan to assess these constructs, including specific competencies in the behavioural approach to PA promotion.
Educational efforts in PA promotion should not be limited to medical students and fellows. Equally important is training during residency, as well as continuing medical education for practising clinicians. Ensuring inclusion of national PA guidelines within the curricula of training programmes is essential.
Action 3: encourage medical students/physicians to be active
Studies have consistently demonstrated a positive association between personal PA habits of both medical students and practising physicians and PA counselling behaviours. 37 Medical students exposed to curricula promoting healthy lifestyle were more likely to engage in healthy habits, have a more positive attitude regarding lifestyle counselling, and more likely to counsel patients regarding healthy lifestyle. 38 These results suggest that efforts to imprint medical students with knowledge regarding their personal health, in addition to curricula designed to increase knowledge and skill in PA counselling could lead to higher frequencies of patient counselling.
Given the expanding evidence base on the dangers of sitting, 39 40 and the hours and hours medical students sit in class, efforts to 'activate' the classroom environment should be considered. Creating breaks for students to get up and move between classes and deliberately facilitating PA and/or exercise demonstrate a commitment to health promotion among medical students, and recognition that a healthy doctor leads to a healthy patient.
Finally, physicians are seen as trusted, highly credible members of the communities they care for. This position in the community provides not only an opportunity, but also a responsibility to both promote PA and model a physically active lifestyle.
SUMMARY
The evidence for PA in the promotion of health, wellness and the prevention and treatment of chronic disease is overwhelming. On the basis of this evidence, physicians have a moral, ethical and professional obligation to inform patients of the risks of being inactive and provide them with a proper exercise prescription. Unfortunately, many physicians do not have the means or expertise to effectively assess and prescribe exercise to their patients in the midst of a busy clinic visit. Sports (and exercise) medicine physicians are the obvious group to promote this message and provide teaching about the tools and expertise necessary for all physicians to effectively promote exercise for their patients.
As healthcare professionals, we must use our relationships, credibility, expertise and professional networks to promote PA to our patients, our colleagues and our communities. Education is a key component moving forward, and curricular changes in medical school, residency and fellowship programmes will provide foundational knowledge regarding the influence of PA on health and disease. In addition, we must extend those educational efforts to the practising clinician in every specialty, many of whom have looked at exercise as 'something extra' and not as a modifiable factor to decrease the risk of chronic disease it is. Finally, we must also serve as positive role models for physically active lifestyles for our families, our patients, and our communities. Clinical sports medicine should evolve into 'sports and exercise medicine', and must not only talk the talk, but also walk the walk, and lead the way.
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